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The ratification of the Maastricht Treaty and the agreement on the constitution of the
European Central Bank have given rise to a number of papers investigating the demand for
money in Europe.  European money demand is particularly important given the prospects for a
common currency.  Most of these papers, however, use conventional simple-sum aggregates
to measure the quantity of money in the European Union.
1
Since the European Central Bank will presumably target a wide monetary aggregate,
the question arises whether a simple-sum aggregate of M3 is the most appropriate measure for
the quantity of money held in Europe.  Proponents of an aggregation theoretic approach to
money demand argue that simple-sum measures are not consistent with microeconomic theory
because the simple addition of components is justified only when all components are perfect sub-
stitutes for each other (see Barnett, 1980).  This condition is clearly violated for broad monetary
aggregates, which include components held for savings motives that are only imperfect sub-
stitutes for transactions media.  Simple-sum monetary aggregates are therefore likely to give an
incorrect expression of the stock of money in the economy.
This consideration is taken into account by Fase and Winder (1994) who compute
European Divisia monetary indices for 10 countries in the European Union (leaving out Lux-
embourg and Greece).  Using the Divisia index, they find that European money demand is
fairly stable.  A similar result is obtained by Monticelli and Papi (1996).  They construct a cur-
rency equivalent index (CEI) proposed by Rotemberg, Driscoll, and Poterba (1991)
2 and con-
clude that a stable long-run relationship between a European index of monetary services, in-
come and a measure of opportunity costs exists.
Both papers use two alternative methods to construct the European indices, the direct
and the indirect method.  The indirect method computes an index for each country individually
and then constructs the European aggregate by taking the average of the national indices.  The
direct method adds up components with an equal degree of liquidity across countries and then
constructs the European index, using weighted averages of national interest rates to compute
the user cost.
3  Neither approach is completely satisfactory as both are inconsistent with ag-
                                               
1 See, e.g., Kremers and Lane (1990), Artis, Bladen-Howell, and Zhang (1993), Cassard, Lane, and Masson
(1994) or Monticelli (1996).
2 The main difference between the Divisia index and currency equivalent index is that the Divisia index meas-
ures expenditures on monetary services in the current period, whereas the currency equivalent index equals the
present discounted value of the expenditure on monetary services.
3 Fase and Winder (1994) compute as many as 13 different Divisia indices, using 2 different weighting
schemes to obtain the aggregate interest rate, 4 exchange rates, and the direct and the indirect method of com-
putation.2
gregation theory.  Aggregation by simply averaging national Divisia indices is incompatible
with the index theoretic approach.  The same applies for the direct approach because the sim-
ple addition of monetary assets across countries requires them to be perfect substitutes, which
is obviously not the case at the moment.  The computation of a European Divisia index, in-
volving aggregation over different national moneys, should also be consistent with the aggre-
gation theoretic framework.
4
The organization of the paper is as follows: the first section presents the definition of
the Divisia index.  Section 2 derives a consistent European Divisia index, and in Section 3 the
European Divisia index and a simple-sum measure of European money are compared with
respect to their empirical performance.
1 The Divisia Monetary Index
Money essentially performs three different economic functions: it is a medium of trans-
actions, a store of value and a unit of account.  The medium of transactions function is crucial
for distinguishing money from other financial assets.  Recently, monetary theory has also
stressed the store of value function of money (see Thornton and Yue, 1992) since money will
be of better use in transactions if it maintains its value over time.  With respect to the store of
value function, however, other assets like savings or time deposits are superior to money as
they earn interest and are thus better protected against inflation.  On the other hand, they are
less liquid and cannot directly be used in transactions.
The Divisia index for monetary services makes an attempt to separate the transactions
function of money from the other functions that money performs.  Instead of  measuring the
stock of money held in the economy, the Divisia index assesses the utility the consumer de-
rives from holding a portfolio of different monetary assets.  Money is regarded as a consumer
durable, yielding a flow of monetary services.
5  These services are performed by different
monetary assets to a different degree and are proportional to the stock of monetary assets
held.  If the consumer’s utility function is weakly separable in consumption and monetary as-
sets, the Divisia aggregate can be regarded as a single economic good.
6  In contrast, official
                                               
4 Marquez (1987) tackles this problem by applying the Divisia approach to money demand in an open econ-
omy.  But since his focus is on the holding decision of residents, only residents’ holdings of foreign currency
are included.
5 The difficulty with this analogy is that money is only of use if it is spent.  While a consumption good yields
its services as a flow during its lifetime the stock of money is gone once it performs its services.
6 Weak separability means that the marginal rate of substitution between current period monetary assets is
independent of the other decision variables in the model.  In aggregation theory the utility function is the exact7
index, which makes no sense.  To avoid negative user costs, two types of adjustments are pos-
sible.  First, the user costs can be augmented by their minimum value.  This approach can be
viewed as augmenting the benchmark rate by a “liquidity premium“ since data on the theoretically
correct – i.e. completely illiquid – benchmark yield are difficult to obtain.  However, this method is
arbitrary and depends on the particular sample period.  Second, the asset yielding the highest
return in that period could be taken as benchmark asset.  The drawback is that some assets are
considered money in one period and as not yielding monetary services in another.  Only results
for the index obtained with the second method are presented here.
13  It is assumed that M1
earns no interest.  For the interest rate on quasi money the money market rate is used.
14
In the following, the European Divisia index is constructed and compared to a broad,
simple-sum monetary aggregate.  The countries investigated are Germany, France, the Neth-
erlands, Belgium and Austria.  These five countries are likely candidates for a core monetary
union.  A currency union without Germany and France is not conceivable since the two coun-
tries are the driving forces behind European Unification.  The Netherlands, being the only
country for which the narrow exchange rate targets apply at the moment, have close economic
relations with Germany as well as with France.  Belgium is a potential candidate for the Euro-
pean Monetary Union due to its geographical position between Germany, France and the
Netherlands.  Finally, Austria is included because it maintains an almost fixed exchange rate
with Germany for over 20 years.  Data are quarterly from 1973:1 to 1994:4.
Fig. 1 shows the annual growth rate of the Divisia index and simple-sum M3 for the
five countries. As it is common with national indices, Divisia money shows a slightly lower
average growth rate and a higher standard deviation than M3.  Fig. 2 shows the price dual
together with the aggregated government bond yield.  Confirming what is known from na-
tional Divisia studies, the price dual bears no close relation to the aggregated interest rate.
15
At the beginning of the sample period the price dual shows large oscillations due to frequent
exchange rate changes after the breakdown of the Bretton-Woods-System. Since 1983 ex-
change rates became more stable with the “hardening“ of the European Monetary System and
the price dual is dominated by interest rate movements.
                                               
13 Which of these two adjustments for negative user costs are used makes no qualitative difference for the em-
pirical results.  To avoid taking logarithms of zero, a very small constant of less than a basis point was further
added to the user costs, see Anderson, Jones and Nesmith (1996).
14 A deposit rate would have been preferable but was not available for all countries over the sample period.
15 See, e.g., Fisher, Hudson, and Pradhan (1993).8
Specification of Money Demand
In general, the performance of a Divisia index is assessed by estimating a demand
function for Divisia money and comparing it to the money demand function for a simple-sum
aggregate.  Money demand functions generally include real income and an interest rate as ex-
planatory variables.  Barnett (1996) conjectures that these variables are not consistent with
demand theory.  Since the Divisia index is derived from a utility maximization framework, the
demand for Divisia money should be modeled according to demand theory as the second stage
of the budget allocation where the agent allocates his expenditure among consumption and
monetary services.  National income does not correspond to the representative agent’s income
as it appears in the budget constraint.  Gross domestic product (GDP) contains components
such as investment that do not appear in the budget constraint. On the other hand, expenditure
on monetary services is part of the households expenditure but not included in GDP.  The
scale variable that is consistent with demand theory therefore is expenditure on consumption
plus expenditure on monetary services.
16
Similar considerations apply to the opportunity cost variable used in money demand
estimation.  It serves no purpose to include the interest rate on component assets since move-
ments in these rates should have no effect on the aggregate.
17  Instead, the correct price for
monetary services is the price dual to the Divisia index.
Though these variables are consistent with demand theory, they are less relevant for
central bank policy.  From a policy maker’s perspective, a measure of money is useful only in
so far as it conveys information about the behavior of objective variables, such as prices and
output (Pill and Pradhan, 1994).  Therefore, the demand for Divisia money is often modeled
like conventional money demand equations.   
Two different money demand systems for Divisia money are estimated here: the first
one uses expenditure on consumption and monetary services as the income variable and the
Divisia price dual as opportunity cost (DIVISIA 1). The second uses GDP and the government
bond yield as explanatory variables (DIVISIA 2). These estimations are compared to a con-
ventional simple-sum money demand function. The simple-sum European money stock com-
                                               
16 Consumption data are from the OECD.  For the Netherlands, data from 1973:1 to 1976:4 were estimated by
a regression of private consumption expenditure on GDP for 1977:1 to 1994:4.  Data were converted to 1990
prices for France (1980 prices) and Germany (1991 prices).  As for Germany pre-unification data are season-
ally adjusted and post-unification data not, these were adjusted by regressing on 3 seasonal dummies and a
constant.
17 See e.g. Monticelli and Papi (1996).10
length of 1, i.e. k = 2.  Table 2 shows multivariate and univariate test statistics for the residu-
als.For the DIVISIA 2 system, however, the residual tests pointed to a misspecification of the
model with k = 2, so that the lag length was increased, until the residuals pass the tests for
autocorrelation and normality.
20
Table 3 shows the lmax statistic and the trace statistic for the determination of the num-
ber of cointegrating relations.  For each Divisia system as well as for the simple-sum M3 sys-
tem one single cointegrating vector exists.  Parameter values for the long-run relations are
shown in Table 4.  Only for the second Divisia system an income elasticity of unity cannot be
rejected with a likelihood ratio test statistic of 3.05, compared to a critical value of 3.84
(c
2(1)).  The income elasticity is significantly below unity for the DIVISIA 1 system (test sta-
tistic 9.07), and slightly – but also significantly – above unity for simple-sum M3 (test statistic
4.20).  The elasticity with respect to the price dual is much higher for the Divisia aggregate
than the interest rate elasticity for simple-sum M3.  Nevertheless, if the Divisia aggregate is
regressed on GDP and the government bond yield, results are almost identical to those ob-
tained with M3.
The last line of Table 4 gives the error correction term.  For both Divisia systems the
error correction term implies a reasonable speed of adjustment towards equilibrium and is sig-
nificant, though only on the 10 % level for the DIVISIA 1 system involving the variables of the
demand theory.  For simple-sum M3, however, the error correction term is much lower and
insignificant, casting doubt on the stability of the estimated relation.
Testing for Aggregation Errors
Exact aggregation over goods requires weak separability of monetary assets in the
agent’s utility function.  If these restrictions are satisfied, the aggregate behaves like a single
economic good.  Then the demand for monetary assets depends only on the first moment of
the index, and higher moments contain no information.  Consequently, if the higher moments
of the components of the index contain information on the demand for monetary assets, an
aggregation error is present.
                                                                                                                                                 
19 Unfortunately, any dummy that does not add to zero changes the marginal distribution of the lmax and the
trace statistic.  Since the dummy for German unification is an impulse dummy, the impact on the marginal
distribution can be expected to be negligible.
20 Equality of the long run parameters obtained by the Engle Granger procedure with those of the Johansen
procedure cannot be rejected on the 5 % level of significance for DIVISIA 2 and M3 with a test statistic of 2.3412
4 Conclusion
The advantage of the Divisia index over simple-sum aggregates lies in its micro-
economic foundation. While the Divisia approach regards money as a durable consumption
good yielding a flow of services, simple-sum measures treat money as a component of wealth
in a  simple accounting procedure.
Monetary aggregation in Europe using indices for monetary services seems attractive
because these indices can account for financial innovation that has proceeded at quite different
paces in the European countries.  The main benefit of the Divisia index can be expected during
the transition to monetary union, as the index can take account of increased exchange rate
stability.  With completely fixed exchange rates, the European Divisia index equals the con-
ventional Divisia index as exchange rate depreciation will vanish.  Moreover, if a common
currency is introduced, monetary assets of the same degree of liquidity become indistinguish-
able for the consumer and can be aggregated across countries by simple summation.
Another appealing feature of the Divisia index is that it can cope better with financial
innovation.  The move to a currency union will involve increased liberalization and competi-
tion in the banking sector and will presumably lead to new financial products in those coun-
tries where markets are still regulated.  As payment systems still differ among the European
countries, the Divisia index may give a more appropriate indication of liquidity in Europe until
a completely integrated financial market has developed (Spencer, 1995).
With respect to the European Monetary Union the question arises if the European
Central Bank should monitor a Divisia aggregate, as e.g., Gaab and Mullineux (1995) and
Spencer (1995) propose.  A Divisia index of European monetary services may provide addi-
tional insight into money demand during the period of transition to monetary union.  Moreo-
ver, the empirical results suggest that the demand for a Divisia monetary aggregate for five
European countries is performs better than simple-sum M3, regardless if real GDP and the
government bond yield or expenditure on consumption and monetary services and the price
dual are used as explanatory variables.  Nevertheless, the empirical differences are small and
more research is warranted to reach a definite conclusion.
If the European Central Bank is to use a Divisia aggregate as a target variable, it has to
be controllable.  This question has not been investigated here.  Stein (1994) warns that the
controllability of a Divisia aggregate is impeded as it is influenced by interest rate changes.
                                                                                                                                                 
the 5 % level.13
Krämer (1996) finds for Germany that M3 is easier to control than a Divisia measure.  There-
fore, while a Divisia aggregate as an indicator may give a more appropriate picture of the
monetary conditions in the transition to European Monetary Union, the European Central
Bank should not use the Divisia index as a target variable until its controllability is established.14
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Tables and Figures: EG5
Table 1. Unit Root Tests
Variable ADF-level ADF 1. diff. Regression Conclusion
DIVR -2.65 -4.24 T C unit root
M3R -2.67 -3.83 T C unit root
EXPR -3.16 -5.43 T C unit root
GDPR -2.96 -4.11 T C unit root
DIVP -1.70 -5.41 C N unit root
GBY -2.26 -3.62 C N unit root
Notes: DIVR denotes real Divisia money, M3R real simple-sum money, EXPR real expenditure on
consumption and monetary services, GDPR real gross domestic product, DIVP the price dual to the
Divisia index and GBY the government bond yield. T, C, and N indicate the specification of the test,
with T meaning the inclusion of a trend and a constant, C the inclusion of a constant only and N without
trend and constant. All tests include four lags. Critical values are -3.46 for the tests including a trend









Ljung-Box 142.98 164.94 152.46
LM (1) 5.72 11.98 3.84
LM (4) 18.25 12.77 4.28
Normality 9.09 12.41 7.38
DIVR EXPR DIVP DIVR GDPR GBY M3R GDPR GBY
ARCH 7.78 4.37 1.60 4.16 1.27 4.75 1.96 1.83 4.27
NORM 2.47 3.98 3.35 5.12 3.44 4.36 4.12 2.20 3.27
Notes: The upper panel shows multivariate, the lower panel univariate statistics, k is the order of the VECM..
The Ljung-Box is a test for residual autocorrelation of the first 20 lags. The critical values for the 5% level are
163.117 (c²(135)) for DIVISIA 1, and 202.51 (c²(171)) for DIVISIA 2 and M3. LM(1) and LM(4) are Lagrange
multiplier tests for first and fourth order autocorrelation, the critical value for the 5% level is 16.919 (c²(9)).
Normality is the multivariate version of the Shenton-Bowman test, NORM is the univariate Shenton-Bowman
test for normality of the residuals (see Hansen and Juselius, 1995). The multivariate test is distributed as c²(6),
the critical value for the 5% level is 12.592. The univariate test is distributed as c²(2) with a critical value of
5.99. ARCH is a test for autoregressive conditional heteroscedasticity of order k and is distributed as c²(k).19







74 76 78 80 82 84 86 88 90 92 94
Divisia M3
 in %

















74 76 78 80 82 84 86 88 90 92 94
Divisia price dual (left scale)
Government bond yield (right scale)
 in %